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A b s t r a c t  

Th is  paper extends t he  i m p l i c i t  c o n t r a c t s  framework t o  a l l o w  f o r  on- the- job 

search. I t  i s  shown t h a t  i n v o l u n t a r y  unemployment can a r i s e  i n  such a  

framework w i t h o u t  p l a c i n g  any a  p r i o r i  r e s t r i c t i o n s  on e i t h e r  wages o r  

severance payments. The model a l s o  i m p l i e s  t h a t  f i rms w i l l  p r a c t i c e  a  t w o- t i e r  

system o f  a d j u s t i n g  t h e i r  l a b o r  f o r c e .  I n  t h e  f i r s t  s tage,  workers who r e c e i v e  

o u t s i d e  j o b  o f f e r s  leave t h e  f i r m .  The second stage c o n s i s t s  o f  f i r m s  h i r i n g  

a d d i t i o n a l  workers d u r i n g  good s ta tes  o f  na tu re ,  and l a y i n g  o f f  workers d u r i n g  

bad s t a t e s  o f  na tu re .  Furthermore, d u r i n g  "bad enough" s t a t e s  o f  na tu re ,  f i r m s  

w i l l  o f f e r  a  severance payment o r  bonus f o r  those who want t o  v o l u n t a r i l y  

leave, and then l a y  o f f  workers w i t hou t  o f f e r i n g  a  l a r g e  enough severance 

payment t o  compensate them f o r  be ing  unemployed. 



INTRODUCTION 

Traditional models of equilibrium unemployment have failed to explain why 

some unemployment might be involuntary. For example, sequential search models, 

such as Lucas and Prescott's (1974) paper, imply that workers wi 1 1  become 

unemployed when their expected present discounted value of future utility is 

greater when they are unemployed than employed. Another objection to the 

search model's explanation of unemployment is the assumption that unemployed 

search is more productive than employed search. This assumption has been 

frequently questioned and recent evidence suggests the opposite might be 

true. ' 
The purpose of this paper is to provide a consistent story of involuntary 

unemployment without placing any a priori restrictions on either wages or 

severance payments. While the existence of involuntary unemployment is by no 

means universally accepted, most economists accept it as a stylized fact of the 

labor market.' It therefore warrants an explanation within the traditional 

framework of equilibrium economics. This paper imbeds a simple model of 

on-the-job search in an implicit contracts framework. Implicit contracts 

provided one of the first equilibrium attempts to explain involuntary 

unemployment. In Azariadis' seminal work, involuntary unemployment results 

from three assumptions: 1) Workers are risk averse while firms are risk 

neutral. 2) Working is a 0 or 1 decision, that is, hours worked per worker is 

not a choice variable. 3)  Firms cannot make severance payments to unemployed 

workers. Given these assumptions, involuntary unemployment results. Ex ante 

the optimal contract calls for workers t o  become unemployed during certain 

states o f  nature and t o  consume the value of their leisure, thus truncating bad 



states of nature. Since workers are risk averse, however, and desire a 

constant consumption stream, it is not optimal to lower the wages of employed 

workers in order to induce them to leave. Similarly, by assumption, firms 

cannot make severance payments in order to induce workers to voluntarily leave. 

Another characteristic of Azariadis' model is that there is 

overemployment. That is, even though there is involuntary unemployment in the 

sense that laid-off workers are worse off than their employed counterparts, 

there is over-employment because there is more employment and less 

unemployment than would occur in a pure Walrasian market. Workers remain 

employed even though their marginal productivity of labor is less than their 

reservation wage. Both involuntary unemployment and overemployment result 

from the assumption that firms cannot make severance payments to laid-off 

workers. This inability to pay severance payments implies that firms will 

partially insure workers against the risk of being laid-off by remaining 

employed longer than they would in a pure Walrasian market. Once severance 

payments are allowed, unemployment becomes purely voluntary and there is 

production efficiency. 

The goal of this paper is to integrate a simple model of on-the-job search 

in an implicit contracts framework. This paper investigates the conditions 

under which involuntary unemployment will occur without placing any a priori 

restrictions on severance payments. Like Azariadis' model, an explanation of 

involuntary unemployment will necessitate their seeing overemployment. This 

is in contrast to Grossman and Hart who attempted to explain underemployment. 

That is, Grossman and Hart attempt to explain the ex post regret on the part 

of firms in the sense that they are laying off workers who ex post they would 



want to remain employed. However, all unemployment was voluntary. A recent 

paper by Oswald provides the first attempt to explain both involuntary 

unemployment and underemployment, but to do so he exogenously assumed that 

severance payments were zero. On the other hand, this paper attempts to 

explain involuntary unemployment, i.e. the ex post rqgret of workers in the 

sense that ex post they would rather remain employed with the firm given the 

prevai 1 i ng wage rate. 

In order to explain involuntary unemployment, it is promising to follow 

the lines of Kahn (1985). He showed that complete insurance is not possible 

(or that wages will not be independent of the state of the world) when a firm 

cannot monitor a worker's alternative wage offer. Arvan (1986) extended 

Kahn's analysis and suggested this might explain why involuntary layoffs 

occur. In Arvan's model, firms cannot insure against layoffs because of the 

need to promote on-the-job search. However, Arvan implicitly constrains the 

severance payment to laid-off workers to equal the severance payment offered 

those who voluntarily quit their jobs. It is this assumption that is crucial 

to explaining involuntary unemployment in his model. 

This paper is similar to both Kahn's and Arvan's in that it integrates the 

original implicit contract model with a simple model of on-the-job search. 

The structure of the model differs from theirs by assuming that on-the-job 

search may or may not result in a job offer, and by assuming that searching 

does not affect the resulting wage offer. If a worker receives a job offer, 

the present paper assumes the offer is exogenously given. These assumptions 

are not necessary and are meant to simp1 ify the analysis. To explain 

involuntary unemployment, no a priori restrictions wi 1 1  be placed on the 

structure of severance payments. The restrictions placed on severance 



payments result from the incentive compatibility constraints. However, the 

last section does assume that severance payments must be non-negative. 

The structure of the paper is as follows: Section one considers the 

symmetric information case when a firm can observe both a worker's search 

intensity and whether or not the worker receives a job offer. The optimal 

contract in this case implies complete insurance. Section two drops the 

assumption that a firm can observe a worker's search intensity, but assumes 

the firm can observe which workers receive job offers by making severance 

payments conditional on the worker accepting an offer. The section shows that 

the inability of a firm to observe a worker's search efforts is not sufficient 

to explain involuntary unemployment. However, the model results in incomplete 

risk-sharing because firms trade off their desire to provide incentives for 

on-the-job search and to insure workers against future wage changes. The 

optimal contract is also characterized by production efficiency for laid-off 

workers. However, workers who receive job offers are shown to leave more 

often than would occur in a Walrasian world, implying that identical workers 

(in terms of productivity) will leave the firm and commence working for the 

firm simultaneously. The third section investigates the .conditions necessary 

to explain involuntary unemployment. It shows that when firms cannot observe 

both a worker's search efforts and whether or not a worker receives a job 

offer, the incentive compatible contract implies that laid-off workers will be 

better off than their employed counterparts. However, this result assumes 

that firms can tax departing workers. If this assumption is dropped, the 

optimal contract results in involuntary unemployment. This occurs in order to 

provide the proper incentive in "bad enough" states of nature for job finders 

to truthfully reveal that they received an offer. The section also discusses 



how the  preceding a n a l y s i s  would change i f  a  worker c o u l d  save o r  borrow f o r  

h imse l f  r a t h e r  than f i r m s  a l s o  a c t i n g  as a  bank f o r  workers .  The l a s t  s e c t i o n  

concludes and discusses p o s s i b l e  extens ions f o r  f u t u r e  research .  

I. THE MODEL WITH SYMMETRIC INFORMATION 

Consider an economy t h a t  l a s t s  f o r  two per iods  indexed by t = 1 ,  2.  Labor 

i s  h i r e d  i n  the  f i r s t  p e r i o d  where p roduc t i on  takes p l a c e  accord ing  t o  a  

d e t e r m i n i s t i c  p roduc t i on  f u n c t i o n ,  f ( N ) .  P roduc t ion  i n  t he  second p e r i o d  i s  

sub jec t  t o  a  random shock, 8, where the  range o f  8  i s  t h e  c losed  i n t e r v a l  

CO, 8 " l ,  w i t h  d i s t r i b u t i o n  f u n c t i o n s  g(8)  and G(B>, r e s p e c t i v e l y .  The 

model may be i n t e r p r e t e d  i n  a  s e c t o r a l  s h i f t s  framework. Workers search f o r  

a l t e r n a t e  work i n  t he  f i r s t  p e r i o d  i n  case the  demand f o r  t he  i n d u s t r y ' s  

o u t p u t  f a l l s  s u b s t a n t i a l l y  i n  t he  second p e r i o d  o r ,  a l t e r n a t i v e l y ,  i f  t h e r e  i s  

a  bad shock t o  p roduc t i on  i n  t he  second pe r i od .  

I n  t h e  f i r s t  p e r i o d ,  workers choose t h e i r  search e f f o r t ,  A, where X 

rep resen ts  the  p r o b a b i l i t y  t h a t  a  worker w i l l  r e c e i v e  a  j o b  o f f e r .  A w o r k e r ' s  

search i n t e n s i t y  i s  chosen i n  the  f irst p e r i o d  be fo re  t h e  r e a l i z a t i o n  o f  t h e  

random shock t o  f i r m  p roduc t i on  i s  r e a l i z e d .  Search ing i s  assumed n o t  t o  

a f f ec t  t h e  p r o d u c t i v i t y  o f  a  worker.  For s i m p l i c i t y ,  i t  i s  a l s o  assumed t h a t  

search ing  does no t  r e q u i r e  any monetary cos t ,  b u t  r e q u i r e s  i n s t e a d  a  " psych i c "  

c o s t  c (A>,  which i s  assumed n o t  t o  a f f e c t  a  wo rke r ' s  marg ina l  u t i l i t y  o f  

income. The assumption t h a t  search e f f o r t  en te rs  separab ly  i n  t h e  w o r k e r ' s  

u t i l i t y  f u n c t i o n  i s  n o t  c r u c i a l ;  i t  i s  meant t o  a i d  comparison w i t h  o t h e r  

i m p l i c i t  c o n t r a c t  models. I f  a worker r ece i ves  a  j o b  o f f e r ,  i t  i s  assumed t o  

be for an exogenous amount, w ' .  Workers a re  assumed n o t  t o  be ab le  to a f f e c t  



t h i s  wage o f f e r  through search ing.  I t  i s  t e m p o r a r i l y  assumed t h a t  t h e  f i r m  

cannot h i r e  a d d i t i o n a l  l a b o r  i n  the  second pe r i od .  Th i s  assumption w i l l  l a t e r  

be dropped so t h a t  a d d i t i o n a l  l abo r  can be h i r e d  i n  p e r i o d  two a t  t h e  market  

wage r a t e ,  w'. 

Firms compete f o r  workers i n  the f i r s t  p e r i o d  by o f f e r i n g  an employment 

c o n t r a c t .  Compet i t i on  among f i r m s  f o r  workers i m p l i i e s  t h a t  the  e q u i l i b r i u m  

c o n t r a c t  w i l l  be chosen t o  maximize the  expected u t i l i t y  o f  a  r e p r e s e n t a t i v e  

worker s u b j e c t  t o  a  ze ro  expec ted- p ro f i t  c o n d i t i o n  f o r  t he  f i r m .  

Con t rac ts  c o n s i s t  o f  wages, severance payments, l a y - o f f  p r o b a b i l i t i e s  and 

search i n t e n s i t y .  That i s ,  a  c o n t r a c t  c o n s i s t s  o f  { w l  , w,(e), 1 (8> ,  q (8 ) ,  

s 1 ( 8 ) ,  s,(8), A),  where w l  i s  t he  f i r s t  p e r i o d  wage; w,(8> i s  the  

second p e r i o d  wage chosen a f t e r  t he  r e a l i z a t i o n  o f  8; l ( 8 )  and q(8)  a re  t h e  

r e s p e c t i v e  separa t ion  p r o b a b i l i t i e s  i n  t he  second p e r i o d  f o r  workers who d i d  

n o t  r ece i ve  a  j o b  o f f e r  and d i d  r ece i ve  a  j o b  o f f e r  a f t e r  

t h e  end o f  the  f irst pe r i od ;  s ,  (8) and s q ( 8 >  a re  t h e  severance payments 

( o r  taxes)  g iven  t o  ( o r  a p p l i e d  t o )  workers who d i d  n o t  r e c e i v e  j o b  o f f e r s  and 

workers who d i d  r e c e i v e  j o b  o f f e r s  r e s p e c t i v e l y .  For t he  f u l l  i n f o r m a t i o n  

case cons idered below, one can t h i n k  o f  t he  f i r m  as a l s o  choosing t h e  search 

i n t e n s i t y  o f  workers,  A. 

Assuming t h a t  workers cannot save o r  d issave ( t h i s  assumption w i l l  be 

dropped l a t e r ) ,  so t h a t  t h e i r  income i n  every  p e r i o d  i s  i d e n t i c a l  t o  t h e i r  

wage i n  t h a t  pe r i od ,  t he  expected u t i  1  i t y  o f  a  r e p r e s e n t a t i v e  worker equa ls :  



where B  i s  t h e  r e s e r v a t i o n  wage o f  a  worker,  o r  t h e  income e q u i v a l e n t  of a  

worker consuming h i s  endowed l a b o r .  I t  i s  a l s o  assumed t h a t  U " ( . >  < 0, -- o r  

e q u i v a l e n t l y ,  t h a t  workers a re  r i s k  averse.  The i n t u i t i o n  behind t h e  above 

equat ion i s  as f o l l o w s :  X( l -q (8>)  i s  t he  p r o b a b i l i t y  t h a t  a  worker 

rece ives  a  j o b  o f f e r ,  b u t  remain employed a t  t he  f i r m  earn ing  w,; Xq(9) 

i s  t he  p r o b a b i l i t y  t h a t  a  worker r ece i ves  a  j o b  o f f e r  and accepts i t ,  i n  wh ich  

case the  worker earns w '  p l u s  t he  severance payment s,; ( l -X>(1-1(8)> i s  

the p r o b a b i l i t y  t h a t  a  worker does n o t  f i n d  o t h e r  employment and i s  n o t  l a i d  

o f f ,  i n  which case he earns w 2 ;  (1-1) i s  t he  p r o b a b i l i t y  t h a t  the worker 

does n o t  r e c e i v e  an o f f e r  and i s  subsequent ly l a i d  o f f ,  i n  which 'case he earns  

t he  va lue  o f  h i s  l e i s u r e ,  B, and t h e  severance payment s , ( 8 > .  Assuming 

t he  f i r m  i s  r i s k  n e u t r a l ,  i t  has p re fe rences  g i ven  by 

The o p t i m a l  employment- c o n t r a c t  i s  f o r  t he  f i r m  o r  t h e  p lanner  t o  choose 

{wl, w2(8),  s , (8 ) ,  s 1 ( 8 ) ,  q(8), 1(8),  A, N) t o  so lve :  



max E V ( w l ,  w ~ ( € J ) ,  s,(8), s l ( B ) ,  q(B), I ( @ ) ,  A)  

En(w w 2  (81, s , ( 8 ) ,  s ,  (B), q(@),  I(@), A ,  N )  2 0 

The f i r s t - o r d e r  cond i t ions  f o r  t h i s  problem are: 

va) 8f ' ( [ l -Xq(f3)1N) = w '  when 8 > 8' 

vb) 8 f ' ( [ ( l - l ( 8 ) ) ( 1 - X ) l N > = B  w h e n 8 < e 1  

where 8 < 8 '  => q(8)=1, 0  < l ( 8 )  < 1  and 8 > 8' =>  1(8)=0, 0 < q(8) < 1 .  



where 1 (Ot)=O and q ( e t > = l  and y are the Lagrangian associated w i t h  the  

expected p r o f i t  c o n s t r a i n t  and y ,  = Ny. 

The s o l u t i o n  t o  t h i s  problem i s  s t ra igh t fo rward .  Since there are no 

in fo rmat iona l  asymmetries, the opt imal  con t rac t  invo lves  both pe r fec t  r i s k  

shar ing according t o  Borch's r u l e  and product ion e f f i c i e n c y .  Workers a re  

guaranteed the same income dur ing  a l l  s ta tes  o f  the world, independent of both 

the s t a t e  o f  nature and whether o r  n o t  a  worker receives a  j o b  o f f e r .  Workers 

successful  i n  t h e i r  j o b  search subsid ize those who were unsuccessful .  

Product ion e f f i c i e n c y  imp l ies  t h a t  the f i r s t  workers t o  leave are those w i t h  

the bes t  ou ts ide  oppor tun i t i es ,  i . e .  the workers who rece ive  o f f e r s .  A f t e r  

a l l  the workers who have found jobs leave,  f i r m s  must ad jus t  the l abo r  f o r c e  

by l a y i n g  o f f  workers. Firms l a y  o f f  workers u n t i l  the marginal p r o d u c t i v i t y  

i s  equal t o  the rese rva t i on  wage o f  the marginal worker. Workers are assumed 

t o  have non-market oppor tun i t i es  t h a t  g i ve  the agent an income equ iva len t  o f  

B. Firms then subsid ize workers who are  l a i d  o f f  by g i v i n g  them a  severance 

payment so t h a t  the worker i s  i n d i f f e r e n t  between s tay ing  w i t h  the f i r m  o r  

l eav ing  the f i r m .  

Firms a l s o  fo rce  workers t o  supply the optimum amount o f  search i n t e n s i t y  

g iven by v i i i ) .  One can t h i n k  o f  wages being se t  equal t o  zero  when workers 

supply less  than the requ i red  amount o f  search e f f o r t .  The marginal c o s t  o f  

searching i s  equal t o  the marginal b e n e f i t  o f  searching. The marginal b e n e f i t  

o f  searching i s  the d i f f e rence  between what the worker w i l l  earn i n  an 

a l t e r n a t e  job,  w ' ,  and what he would produce i n  the cu r ren t  job,  8 f 1 ( . ) .  I n  

good s ta tes  o f  nature (8 > 8 0 ,  t h i s  d i f fe rence i s  zero from product ion  

e f f i c i e n c y ,  wh i le  i n  bad s ta tes  o f  na ture  the d i f f e r e n c e  i s  w'-B. The 



margina l  b e n e f i t  o f  search ing  i s  thus  t he  p r o b a b i l i t y  t h a t  workers a r e  l a i d  

o f f ,  G ( B ' ) ,  m u l t i p l i e d  by t he  va lue  i n  u t i l s  o f  ea rn i ng  w '  versus B. S ince 

the  marg ina l  c o s t  o f  search ing  i s  i n  u n i t s  o f  u t i l s  t h i s  q u a n t i t y  i s  

m u l t i p l i e d  by a worker ' s  marg ina l  u t i l i t y  o f  income. 

Not  s u r p r i s i n g l y ,  the  op t ima l  c o n t r a c t  w i t h  f u l l  i n f o r m a t i o n  i m p l i e s  

complete insurance and, hence, w i t h  asymmetric i n f o r m a t i o n  i t  would n o t  

p r o v i d e  workers w i t h  any i n c e n t i v e  t o  search. The nex t  sec t i on  cons ide rs  t h e  

op t ima l  c o n t r a c t  when a f i r m  cannot mon i t o r  a wo rke r ' s  search i n t e n s i t y  and 

can choose t he  separa t ion  p r o b a b i l i t i e s  o f  workers,  t h a t  i s ,  t he  f i r m  can t a x  

d e p a r t i n g  workers.  Both o f  these assumptions a re  mainta ined u n t i  1 s e c t i o n  3. 

11. IMPERFECT MONITORING 

I n  t h i s  sec t i on ,  i t  i s  assumed t h a t  a wo rke r ' s  search i n t e n s i t y  i s  p r i v a t e  

i n f o r m a t i o n  t o  t he  worker.  However, f i r m s  can observe which workers r e c e i v e  

j obs  i n  t h e  second p e r i o d  i n  t h e  f o l l o w i n g  manner: severance payments can be 

made c o n d i t i o n a l  on t h e  worker accep t i ng  a j o b  o f f e r .  With asymmetr ic 

i n f o r m a t i o n ,  f i r m s  choose t he  op t ima l  c o n t r a c t  on t he  assumption t h a t  workers 

w i l l  t hen  choose X t o  maximize t h e i r  u t i l i t y  g i ven  t h i s  c o n t r a c t .  That  i s ,  

g i ven  a c o n t r a c t  { w ,  , w, (8>, s, ( 8 ) ,  s , (€11, q (8 ) ,  1(8) ,  N) workers 

w i l l  choose t h e i r  des i r ed  search i n t e n s i t y ,  X* such t h a t :  

A* = argmax EV(wl, w,(8), sq (8 ) ,  s ,  (81,  q(8), I(@), 1) 
X E C0, l I  



Replacing the above condition with the first-order condition for an 

agent's search effort yields the reaction function for workers. It gives how 

agents will choose X in response to the employment contract. This incentive 

compatibility constraint is appended to the planner's (or the firm's) problem 

in the previous section, so that the optimal contract is to choose {wl(B>, 

w2(8), sq(8), sr(8), q(f3), 1(6), A ,  N) in order to solve the following problem: 

max EV(w,, w2(8), s,(8), s ,  (8), q(8), I(@), X) 

The first-order conditions for this problem are 



va) 8f1(El -Xq(8) IN)  - w '  

= {U(wl+sq> - U(w,> - U'(w1+sq>[(w'+s,> - w21)/U'(w1+s,> when 8  > 8 '  

vb) 8 f1 (C(1 - l ( e ) ) ( l -X ) IN )  = B when 8  < 8' 

where l ( 8 ' )  = 0 and q(8 ' )  = 1. 

v i )  f l ( N >  = w ,  

Using va) and vb) t o  s i m p l i f y  ii) y i e l d s :  

i i a >  U1(w,(8>) = y, (1-1) when 8  < 8 ' .  
( 1-A-y2 1 

i i b )  U'(w,(8>>, = y l  ( 1-Xq(8) when 8 > 8 '  
C1-(X+y, )q(8)1 

I n  bad s ta tes  of na ture  when l a y  o f f s  occur, 8  < 8 ' ,  we have complete 

insurance f o r  l a i d - o f f  workers, i . e .  B + s l  = Wr. Workers who rece i ve  j o b  

o f f e r s  are subsidized and earn more than those who do n o t  f i n d  o t h e r  

employment, i . e .  w '  + s, > w,. The s ign  o f  sq depends on the  magnitude o f  

the  ou ts ide  wage o f f e r  w ' .  I f  w '  i s  smal l ,  i t  w i l l  always be a  subsidy, w h i l e  i f  

w '  i s  l a rge  i t  may be a  tax .  I n  good s ta tes  o f  the wor ld  where 8  > 8 ' ,  

no workers a re  l a i d  o f f ,  and the  workers r e c e i v i n g  j o b  o f f e r s  earn more than 

those who d i d  no t  f i n d  a1 t e r n a t e  employment. However, t h i s  d i f f e r e n t i a l  ge ts  

smal le r  w i t h  b e t t e r  s ta tes  o f  na ture .  This imp l ies  t he  paradoxica l  r e s u l t  



t h a t  the marg ina l  p r o d u c t i v i t y  o f  l abo r  decreases w i t h  b e t t e r  s t a t e s  o f  n a t u r e  

when 8 > 8 ' .  I n  t he  l i m i t ,  when q(8) = 0 ,  and thus when no workers 

leave  t he  f i r m ,  workers w i l l  earn equal wages i n  bo th  t h e  f i r s t  p e r i o d  and t h e  

second pe r i od .  I t  should be noted t h a t  t h i s  s o l u t i o n  i m p l i c i t l y  assumes t h a t  

f i rms  have t h e  power t o  e i t h e r  subs id ize  o r  t ax  workers who leave.  That  i s ,  

even though workers who f i n d  a l t e r n a t e  employment m igh t  earn more a t  t h e i r  new 

j obs ,  w '  > W E ,  f i r m s  a re  assumed t o  be ab le  t o  t a x  them ( o r  sabotage t h e i r  

f u t u r e  j o b  p rospec ts )  t o  p reven t  them f rom l eav ing ,  thus r e g u l a t i n g  t he  number 

o f  workers who leave t h e  f i r m .  

Since workers respond o p t i m a l l y  t o  changes i n  t he  c o n t r a c t  o f f e r e d  t o  

them, equa t ion  v i i > . s t a t e s  t h a t  a  worker ' s  search i n t e n s i t y  w i l l  be chosen so 

t h a t  t he  change i n  t he  marg ina l  c o s t  t o  workers f r om  i n c r e a s i n g  t h e i r  search 

e f f o r t  i s  equal t o  the  marg ina l  b e n e f i t  (expressed i n  u n i t s  o f  u t i l i t y )  to  t h e  

f i r m  r e s u l t i n g  f r om  workers i nc reas ing  t h e i r  search e f f o r t .  The marg ina l  

b e n e f i t  f r om  i n c r e a s i n g  a  wo rke r ' s  search i n t e n s i t y  i s  t h e  d i f f e r e n c e  between 

what t he  worker i s  pa id ,  w2 , and t h e  sum o f  what he produces, 8 f '  (. > , and 

t h e  severance payment g i ven  t o  depa r t i ng  workers,  s,(B). Th i s  i m p l i e s  t h e  

f a m i l i a r  r e s u l t :  t h a t  t he  op t ima l  c o n t r a c t  w i l l  s p e c i f y  l e s s  search e f f o r t  

than  the  f u l l  i n f o r m a t i o n  c o n t r a c t  when y r  > 0 .  That i s ,  1 i s  chosen 

such t h a t  t he  marg ina l  b e n e f i t  t o  i nc reas ing  search e f f o r t  i s  s t r i c t l y  

p o s i t i v e .  The p r o o f  t h a t  yz  i s  s t r i c t l y  p o s i t i v e  f o l l o w s  f r om t h e  f i r s t -  

o r d e r  cond i t i ons .  I f  y~ < 0  then workers would .not  supp ly  any search 

e f f o r t .  A s u f f i c i e n t  c o n d i t i o n  for an i n t e r i o r  s o l u t i o n  t o  occur  i s  t h a t  

~ ' ( 0 )  = 0, ~ ' ( 1 )  = and w '  > 8,  i . e .  i t  i s  c o s t l e s s  t o  e x e r t  a  l i t t l e  

search e f f o r t  and t h e r e  i s  a  p o s i t i v e  b e n e f i t  t o  search ing,  w h i l e  t he  ma rg ina l  

c o s t  o f  search ing,  so t h a t  a  j o b  o f f e r  i s  c e r t a i n ,  i s  s u f f i c i e n t l y  c o s t l y  so  

t h e  p r o b a b i l i t y  a  worker w i l l  r e c e i v e  an o f f e r  i s  l e s s  than  one. 



Not ice ,  t h e r e  i s  p roduc t i on  e f f i c i e n c y  when f i r m s  l a y  o f f  workers.  T h i s  

i s  n o t  s u r p r i s i n g  s i n c e  t he re  i s  complete insurance  f o r  l a i d - o f f  workers .  

When t h e  marg ina l  worker t o  leave,  however, i s  a  worker who has rece i ved  a j o b  

o f f e r ,  i . e .  when no workers a re  l a i d  o f f ,  t h e r e  i s  underemployment. Workers 

who f i n d  jobs  leave  more o f t e n  than  i n  a  Wal ras ian market .  Th is  i s  symmetr ic 

w i t h  t h e  r e s u l t  i n  A z a r i a d i s '  model t h a t  t h e r e  w i l l  be overemployment when 

t h e r e  i s  i n v o l u n t a r y  unemployment. The i n t u i t i o n  behind t he  p resen t  r e s u l t  i s  

t h a t  on- the-margin f i r m s  f i n d  i t  op t ima l  t o  p r o v i d e  a d d i t i o n a l  i n c e n t i v e  f o r  

on- the- job search by a l l o w i n g  workers t o  earn more a f t e r  they  f i n d  ano ther  

job ,  and a l s o  by  a l l o w i n g  them t o  leave  more o f t e n  than they  would i n  t h e  f u l l  

i n f o r m a t i o n  case. From va), t he  amount p r o d u c t i o n  d i f f e r s  f r o m  t h a t  which 

would occur  i n  Wal ras ian market i s  dependent on t he  cu rva tu re  o f  t he  u t i l i t y  

f u n c t i o n ,  o r  how r i s k  averse workers are.  The more r i s k  averse a re  workers ,  

t h e  g r e a t e r  t he  need t o  i nsu re  a  wo rke r ' s  income. Because t h i s  r e s u l t s  i n  

l ess  search e f f o r t ,  t h e r e  i s  a  g r e a t e r  need t o  p r o v i d e  i n c e n t i v e s  f o r  

on- the- job search by a l l o w i n g  them t o  leave more o f t e n  than i n  a  wo r l d  w i t h  

symmetric i n f o r m a t i o n .  

Given t h a t  8 f i ( . )  > w ' ,  t h e r e  i s  an i n c e n t i v e  f o r  workers who r e c e i v e  

j o b  o f f e r s  t o  r e c o n t r a c t  w i t h  t h e  f i r m .  Th is  i s  n o t  p o s s i b l e  however, g i v e n  

t he  assumption t h a t  f i r m s  can o n l y  observe which workers r ece i ved  j o b  o f f e r s  

a f t e r  t he  o f f e r s  were accepted. I n  a d d i t i o n ,  t h e r e  i s  t he  i m p l i c i t  assumption 

t h a t  f i r m s  cannot h i r e  these workers back a f t e r  t h e  o f f e r  has been accepted. 

Th i s  i s  meant t o  i m p l y  t h a t  o f f e r s  cannot be c o s t l e s s l y  observed. I f  t h e  f i r m  

c o u l d  c o s t l e s s l y  observe a  wo rke r ' s  o f f e r ,  t h e r e  would always be p r o d u c t i o n  

e f f i c i e n c y  because f i r m s  cou ld  b r i b e  workers who f i n d  jobs  t o  con t inue  

employment by  o f f e r i n g  them a  h i g h e r  wage r a t e ,  w ' .  I f  the  marg ina l  

p r o d u c t i v i t y  o f  l a b o r  i s  g rea te r  than  w ' ,  then  t h e  f i r m  has an i n c e n t i v e  t o  

induce a  worker who rece i ved  an o f f e r  t o  s t a y  s i nce  they  can produce more a t  

t h e i r  p resen t  j o b  than  they  can a t  an a l t e r n a t i v e  j o b .  



Underemployment also results when 8 > 8' because firms, by assumption, 

cannot hire workers in the second period at the market wage rate, w ' .  If 

additional labor can be hired, then an interesting result occurs. Workers 

will simultaneously leave the firm and accept employment with the firm. Since 

the marginal productivity of labor is greater than w ' ,  the firm will have an 

incentive to hire additional workers at w'. Although ex post this seems 

wasteful (although no mobility costs are built into the model), ex ante such 

behavior is necessary in order to provide workers with the proper incentives 

to search in the first period. 

To formalize this, assume that the firm can hire n(8) workers in the 

second period at a market wage rate of w ' .  The optimal contract is then to 

choose { w ,  (8) , w2(8), s,(8), s , (B) , q(8), 1(8), X ,  n(B), N) in order to solve 

the following problem: 

max EV(w, , w,(8), s,(8), s, (B), q(8), 1(8), A) 

s.t. 

E I I ( w , ,  ~,(8), sq(8), ~1(8), q(8), I(@), X, N) > 0 

s.t. 



The first-order conditions for this problem are 

{U(w8+s,) - U(w2) - U'(w'+sq)[(wl+sq) - wZI}/U'(w'+sq) for 8 > 8' 
vi) 8f1(C1-Xq(B)IN + n(8)) = w' for 8 > 8' 

vii) 8f1(C(1-l(B))(l-A)IN) = B for 8 < 8', where 1(8'> = 0 and q(8') = 1. 

Using v) and vi) to simplify i i )  yields: 

The results of this exercise are as follows: Workers who stay with the 

firm earn a wage rate, w, ,  which is independent of the state of the world. 



Workers who receive job offers receive a severance payment from the firms and 

will always accept outside job offers. When workers are laid off by the firm, 

8 < 8 ' ,  complete severance payments will be offered to them, thus there 

will be neither under nor overemployment, the marginal productivity of labor 

will be equal to B. No additional workers will be hired in these states of 

nature. When 8 > 8 '  ; however, so that no workers are being laid off, the 

firm will hire additional workers at a wage of w '  until production efficiency 

prevai 1 s. 

This contract implies a two-tier system for adjusting a firm's work 

force. Firms first offer a severance payment to workers who wish to 

voluntarily leave the firm. Every worker who has found another job will then 

accept this offer. In more complex models, one can think of the severance 

payment offered to departing workers as also consisting of possible early 

retirement benefits, etc.. After workers accept this offer, the firm then 

adjusts the labor force by laying off workers or hiring new workers until it 

reaches the desired level of employment. This sort of two-tier system does 

seem to have its counterpart in the world. The implication that workers, will 

be induced to quit while the firm hires new workers also seems to occur. 

Although the current analysis indicates that those who find jobs will always 

leave the firm, this result is because there are no adjustment costs incurred 

when hiring new workers. If there were adjustment costs (or firm specific 

human capital), not all of the workers who found jobs would leave the firm. 

It should be noted that since every worker who receives an outside job 

offer is allowed to accept the offer, the assumption that firms have the power 

to tax workers who leave is no longer necessary. Condition i i i )  assumes that 

the severance payment to workers who receive job offers might be negative. 

Dropping this assumption, however, would not change the nature of the results. 



The c o n d i t i o n  f o r  the optimum search i n t e n s i t y  can be determined by  

s u b s t i t u t i n g  ii), i v )  and v )  i n t o  i x ) :  

S ince Y E ,  c l ' ( X ) ,  y ,  > 0 t h e  op t ima l  c o n t r a c t  i m p l i e s  t h a t  s 1 ( 8 )  > s , ( B > .  

The i n t u i t i o n  behind t h i s  r e s u l t  i s  s t r a i g h t f o r w a r d .  Consider t h e  o p t i m a l  

c o n t r a c t  when workers a re  r i s k  n e u t r a l .  I n  t h i s  case, p r o d u c t i o n  e f f i c i e n c y  

r e s u l t s  and workers a re  p a i d  t he  va lue  o f  t h e i r  marg ina l  p r o d u c t i v i t y  i n  eve ry  

s t a t e  o f  t h e  wo r l d .  Assuming r i s k  n e u t r a l i t y ,  workers would earn 0 ,  when 8 

< e ' ,  and would earn w' when 8 > 8'. The f i r s t - p e r i o d  wage would be 

chosen so t h a t  f i r m s  earn z e r o  expected p r o f i t s .  As workers become r i s k  

averse,  f i r m s  t r a d e  o f f  t h e  i n c e n t i v e s  o r  p r o v i d i n g  on- the- job search f o r  

i n s u r i n g  workers aga ins t  wage changes. F i r s t - p e r i o d  wages would be reduced i n  

o r d e r  t o  reduce t h e  d i s p e r s i o n  i n  second-period earn ings ;  t h a t  i s ,  s t ( @ )  > 

s, (8). 

Otherwise,  i t  would have been p r e f e r a b l e  t o  keep t he  c o n t r a c t  t h a t  r e s u l t e d  

when workers were r i s k  n e u t r a l  as i t  a l s o  p rov idec  t he  p roper  i n c e n t i v e s  for 

on- the- job search. 

The above c o n t r a c t  must be m o d i f i e d  when t he  assumption t h a t  f i r m s  can 

observe which workers r e c e i v e  j o b  o f f e r s  i s  dropped, s ince  t h e  above c o n t r a c t  

w i l l  n o t  be i n c e n t i v e  compat ib le .  Th is  i s  because t he  severance payment 

o f f e r e d  to  workers who f i n d  a l t e r n a t e  employment i s  l e s s  than  t h e  one o f f e r e d  

to workers  who a re  l a i d  o f f  (which j u s t  compensates a  worker f o r  be ing  

unemployed); workers who d i d  n o t  r e c e i v e  j o b  o f f e r s  w i l l  never want t o  p re tend  



that they did receive a job offer. The opposite is not true, however, when a 

large fraction of the labor force is being laid off. Workers who found other 

jobs will wish to pretend they did not receive a job offer so they can be laid 

off and thereby collect the larger severance payment offered laid-off 

workers. The next section considers the optimal contract when the firm cannot 

observe a worker's search intensity, or whether or not a worker receives a job 

offer. 

111. IMPERFECT MONITORING OF SEARCH EFFORTS 

The assumption that firms can hire additional labor in the second period 

will be maintained in this section, although this assumption is not necessary 

for the following results. If firms cannot monitor who receives job offers, 

then the optimal contract in the previous section is not incentive 

compatible. The incentive-compatible contract will be characterized by either 

involuntary unemployment or the opposite: involuntary employment, where 

unemployed workers are better off than their employed counterparts. The 

condition under which the first occurs, is if the firm cannot tax departing 

workers. The second result occurs if the firm has the power to tax departing 

workers, and thus the power to choose the separation rates for workers. 

To solve for the optimal contract, when firms cannot observe which workers 

receive job offers, the following incentive compatibility constraint must be 

placed on the problem: 



The l e f t  hand o f  t h e  above equat ion i s  t h e  expected u t i l i t y  o f  a worker if 

he admits he rece ived  a j o b  o f f e r ,  wh i l e  the  r igh t- hand  s i de  i s  the  expected 

u t i l i t y  o f  a worker i f  he does n o t  admit  he r ece i ved  a j o b  o f f e r .  I n  t h i s  

case, when he i s  n o t  l a i d  o f f  he earns w, < w ' ,  s ince t he  f i r m  can r e s t r i c t  

h i s  m o b i l i t y .  The op t ima l  c o n t r a c t  w i t h  t h i s  r e s t r i c t i o n  w i l l  choose 

{w, (8), w,(8), s,(8), s ( 8 ) ,  q (8 ) ,  I(@), A ,  N, n(8))  t o  so lve :  

max EV(w w 2 ( 8 ) ,  s,(8), s I (8), q(8) ,  1 (8 ) ,  1) 

s. t. 

E I I ( w , ,  wZ(8) ,  sq (8 ) ,  s l (B) ,  q(8),  1 (8 ) ,  A, N) > 0 

s . t .  

. f { l -q(8)  )U(w2 (8 )  + q(8)U(w1+s, (8 )  ) )g(8)d8 - 

J { (1 - -1 (8>>U(~2 (8>  - l(B)U(B+sl(B)))g(B)d8- ~'(1) = 0 

s . t .  

q(e)u(wl+s,(e)) 2 i ( e ) u ( w 8 + s 1 ( e ) )  + ( l-I(e))u(w,(e)) 

s . t .  

n(8) 2 0 

The f i r s t - o r d e r  c o n d i t i o n s  f o r  t h i s  problem are:  



v i )  Ut(w2(8)){8f'(C(l-1(8)(1-X)1N) - B = 

CU(B+sl(8)) - u ( w ~ ( 8 ) ) l  - U'(W'+S,(B))CB+S~(B)-W~(~)I t 

y3(8)/(1-X-yl-y2)[U(B+~1(8)) - U(w1+s1(8 ) ) I  

where l ( 8 ' )  = 0, and q ( 8 ' )  = 1. 

Us ing va) and vb) t o  s i m p l i f y  ii) y i e l d s :  

The s o l u t i o n  t o  t h i s  problem i s  i d e n t i c a l  t o  t h a t  g i ven  i n  t he  p r e v i o u s  

s e c t i o n  except  f o r  t h e  i n c l u s i o n  o f  t h e  cos ta te  v a r i a b l e ,  y3 (8> ,  which 

becomes b i n d i n g  i n  "bad enough" s t a t e s  o f  na tu re .  I t  can be shown t h a t  

y3(8) > 0, i m p l y i n g  t h a t  i n  s t a t e s  o f  na tu re  where a  l a r g e  f r a c t i o n  o f  a  

g i ven  c o h o r t  o f  workers i s  be ing  l a i d  o f f ,  t h e  severance payment o f f e r e d  t o  

depa r t i ng  workers inc reases ,  w h i l e  t he  wage o f f e r e d  t o  t h e  j o b  s t aye rs  and t h e  

severance payment g i v e n  t o  l a i d - o f f  workers decreases. However, t h i s  i s  n o t  

s u f f i c i e n t  to e x p l a i n  i n v o l u n t a r y  unemployment. I n  f a c t ,  l a i d - o f f  workers  a r e  



b e t t e r  o f f  t han  t h e i r  employed c o u n t e r p a r t s .  T h i s  occurs  because f i r m s  

can t a x  d e p a r t i n g  workers .  I f  a  worker r e c e i v e s  a  j o b  o f f e r  and p r e t e n d s  t h a t  

he d i d  n o t  f i n d  o t h e r  employment, t hen  t h e  worke r  w i l l  ea rn  w,(8) when he 

i s  n o t  l a i d  o f f .  To see t h e  impor tance of t h i s  assumpt ion,  c o n s i d e r  t h e  case 

when f i r m s  cannot  t a x  d e p a r t i n g  workers .  I n  t h i s  case, t h e  worker  can q u i t  

and ea rn  w '  i n s t e a d  o f  s t a y i n g  and e a r n i n g  w,(8). The e f f e c t  o f  t h e  

i n c e n t i v e  c o m p a t i b i l i t y  c o n s t r a i n t  w i l l  be t o  reduce ~ ~ ( 8 )  and i n c r e a s e  

s,(8>. The severance payment t o  l a i d - o f f  worke rs  w i l l  t hen  be l e s s  t h a n  

necessary  t o  compensate them f o r  b e i n g  l a i d  o f f .  

To mod i f y  t h e  prob lem so t h a t  f i r m s  cannot  choose t h e  s e p a r a t i o n  r a t e s  o f  

workers ,  t h e  i n c e n t i v e  c o m p a t i b i l i t y  g i v e n  e a r l i e r  must be m o d i f i e d :  

The o p t i m a l  c o n t r a c t  w i  11 t h e n  be t o  choose { w ,  (8) ,  w 2 ( 8 ) ,  s,(8), 

s l ( 8 ) ,  y l ( 8 ) ,  y2(8) ,  I(@), X, n (8 ) ,  N) t o  s o l v e :  

max EV(w,, ~ ~ ( 8 1 ,  s q ( 8 ) ,  s I (8), q(8) ,  I(@), X) 



To solve this problem, I will assume that w' is large enough so that 

states of the world will exist such that w, < w'. Otherwise, the results 

will be identical to that given.above and thus will not explain involuntary 

unemployment. The first-order conditions for this problem are: 

vii) U'(w2(8)){8f'(C(1-1(B))(1-X)1N) - B) 

= U1(wz(B))[w,(0) - (B+s1(0))1 - CU(wz(0)) - U(B+S~(B))I 

+ U'(w,(B)> - U"(B+sl(B)> where l(0') = 0 and q(8') = 1. 



Using v) and vi) to simplify i i )  yields: 

i ia) U1(w2(8)> = y ,  (1-1) for all 8. 
(1-1-yz-ys(8)) 

When no workers are laid off, the model produces a result similar to that 

in the previous section; all the workers who receive job offers will be 

permitted to leave. When workers are laid off, however, there is production 

efficiency except in certain bad states of nature where there is 

overemployment. This occurs because comparing iia) and iv) indicates that 

when a large fraction of the labor force is being laid off, there will be 

involuntary unemployment. The reason is that in order to get the job finders 

to truthfully reveal that they have found jobs, the severance payment to 

laid-off workers needs to be constrained. This differs from the result given 

earlier in this section, because when firms cannot tax workers only severance 

payments need to be constrained, rather than both severance payments and 

second-period wages. Job finders will then truthfully reveal when they 

receive offers. 

The condition for involuntary unemployment to exist seems particularly 

strong, since it requires a large fraction of the firm's labor force to be 

laid off. However, the condition does not seem unreasonable if the condition 

is reinterpreted as a plant closing, or where a large fraction of a given 

cohort of workers is laid off. The latter might arise in more complex models 

with firm-specific human capital which have a lay-off rule based on seniority. 

The model predicts that severance payments to both quits and lay offs will 

be state independent except during downturns. During severe downturns, the 



severance payment o r  bonus o f f e r e d  i n  t he  f i r s t  phase o f  t h e  l a b o r  f o r c e  

ad justment  w i l l  a c t u a l l y  inc rease .  Th is  i s  so t h a t  workers who f i n d  jobs  w i l l  

t r u t h f u l l y  revea l  t h e i r  j o b  o f f e r s .  I n  a d d i t i o n ,  d u r i n g  these downturns t h e  

severance payments t o  l a i d - o f f  workers w i l l  decrease so t h a t  t hey  a re  

i n v o l u n t a r i l y  l a i d  o f f .  

Because o f  t he  comp lex i t y  of n o t a t i o n ,  I have assumed t h a t  s, > 0, o r  

t h a t  t h e  non- nega t i v i t y  c o n s t r a i n t  on t he  severance payment o f fe red  t o  those 

who f i n d  o u t s i d e  o f f e r s  i s  n o t  b i nd ing .  A l l o w i n g  t h i s  c o n s t r a i n t  t o  be 

b i n d i n g  does n o t  a f f e c t  the  r e s u l t s .  

A c r i t i c i s m  o f  t he  c u r r e n t  model i s  t h a t  w h i l e  i t  extends A z a r i a d i s '  

model, i t  s t i l l  p r e d i c t s  t h a t  severance payments should be p a i d  t o  l a i d - o f f  

workers.  Th is  i s  i n  l i g h t  o f  r ecen t  evidence by Oswald, t h a t  r e l a t i v e l y  few 

i n d u s t r i e s  a c t u a l l y  o f f e r  some f o rm  of severance payments, a l t hough  ove r  50 

pe rcen t  o f  manufactur ing i n d u s t r i e s  do o f f e r  such payments. I f  t h i s  model i s  

extended, however, so t h a t  workers can save, i ns tead  o f  a l l  sav ings and 

d i ssav ings  be ing  p rov i ded  by t h e  f i r m ,  t he  p resen t  model w i l l  p r e d i c t  t h a t  

severance payments m igh t  n o t  be as p r e v a l e n t  as e a r l i e r  p r e d i c t e d .  

Once savings a re  p e r m i t t e d  one would n o t  n e c e s s a r i l y  p r e d i c t  f i r m s  t o  save 

f o r  workers.  I f  sav ings a re  p e r m i t t e d  be fo re  t he  r e a l i z a t i o n  o f  t he  shock t o  

f i r m  p roduc t i on  i n  t h e  second pe r i od ,  then workers would save i n  t he  f i r s t  

p e r i o d  an amount equal t o  t he  severance payment o f f e r e d  t o  q u i t s  i n  t he  

p r e v i o u s  a n a l y s i s .  That i s ,  savings would be s , ( 8 >  f o r  8  > 8 '  where 

8' i s  de f i ned  t o  be t h e  c u t o f f  a t  which s, increases and s ,  decreases. 

The r e s u l t  would be severance payments o f f e r e d  o n l y  t o  workers who want to  

v o l u n t a r i l y  leave t h e  f i r m  d u r i n g  bad shocks t o  i n d u s t r y  demand. Casual 

e m p i r i c i s m  suggests t h a t  indeed d u r i n g  downturns f i r m s  do o f f e r  bonuses t o  



those who want t o  v o l u n t a r i l y  leave the  f i r m .  However, t h i s  p r e d i c t i o n  cou ld  

be v e r i f i e d  by f u t u r e  emp i r i ca l  work. The model w i t h  savings a l s o  decreases 

t he  amount o f  severance payments t h a t  i s  o f f e r e d  t o  l a i d - o f f  workers.  Th i s  

m igh t  he lp  e x p l a i n  t h e  seeming l a c k  o f  severance payments t o  workers i n  most 

i n d u s t r i e s .  Of course, a l l o w i n g  workers t o  save w i l l  change t he  f i r s t  o r d e r  

c o n d i t i o n s ,  s ince t h e r e  would be another  c o n s t r a i n t  p laced on t h e  problem. 

However, t h i s  c o n s t r a i n t  would be independent o f  8 and thus would n o t  a f f e c t  

t h e  q u a l i t a t i v e  r e s u l t s  o f  t he  paper.  

I V  . CONCLUSIONS 

The goal o f  t h i s  paper was t o  i n v e s t i g a t e  t h e  c o n d i t i o n s  under which 

i n v o l u n t a r y  unemployment can r e s u l t  i n  a s tandard i m p l i c i t  c o n t r a c t s  model 

t h a t  i nc ludes  t he  p o s s i b i l i t y  o f  on- the- job search. The r e s u l t s  were 

encouraging; i t  was shown t h a t  under c e r t a i n  c o n d i t i o n s  i n v o l u n t a r y  

unemployment can e x i s t .  The c o n d i t i o n s  necessary t o  achieve t h i s  r e s u l t  were: 

1)  Firms cannot observe a wo rke r ' s  search i n t e n s i t y ,  2 )  Firms cannot  m o n i t o r  

wh ich  workers r e c e i v e  j o b  o f f e r s ,  and 3 )  Firms cannot t a x  d e p a r t i n g  workers .  

The ques t ion  o f  whether o r  n o t  t h e  c o n d i t i o n s  necessary t o  e x p l a i n  i n v o l u n t a r y  

unemployment occur  o f t e n  enough t o  e x p l a i n  t he  "observed" i n v o l u n t a r y  

unemployment cannot be answered. The paper a l s o  showed t h a t  f i r m s  w i l l  have a 

t w o- t i e r  procedure f o r  a d j u s t i n g  i t s  l a b o r  f o r c e  t o  c u r r e n t  economic 

c o n d i t i o n s .  I n  t h e  f i r s t  round, a model w i t h  sav ings i m p l i e s  t h a t  workers 

w i t h  o u t s i d e  o f f e r s  would leave w i t h o u t  t he  inducement o f  severance payments; 

i n  t h e  second round, t h e  f i r m  a d j u s t s  i t s  l a b o r  f o r c e  by e i t h e r  l a y i n g  o f f  



a d d i t i o n a l  workers o r  h i r i n g  new workers.  The model i m p l i e s  t h a t  workers w i l l  

leave the  f i r m  and new workers w i l l  be h i r e d  by t h e  f i r m ,  a l though  a l l  workers 

a re  assumed t o  be e q u a l l y  p roduc t i ve .  Th is  occurs  because, ex ante,  f i r m s  

have t o  o f f e r  c o n t r a c t s ,  which g i ves  workers t he  necessary i n c e n t i v e s  t o  

engage i n  on- the- job search, which a l s o  i m p l i e s  s u b s i d i z i n g  them when they  

leave t he  f i r m .  However, ex pos t ,  s ince  f i r m s  cannot observe who rece i ves  j o b  

o f fe rs ,  they w i  11 f i n d  i t  p r o f i t a b l e  t o  h i r e  new workers t o  r ep lace  those who 

q u i t .  

One f requent  c r i t i c i s m  o f  t h e  above a n a l y s i s  i s  t h a t  i t  i m p l i e s  t h a t  f i r m s  

a re  s u b s i d i z i n g  workers t o  engage i n  more on- the- job search. Ex ante 

c o n t r a c t s  w i l l  be chosen so t h a t  workers w i l l  f i n d  i t  op t ima l  t o  engage i n  

such search a c t i v i t y ,  however, ex p o s t  i t  would n o t  be s u r p r i s i n g  t o  t h i n k  

t h a t  f i rms  a re  i n  some sense a n t a g o n i s t i c  t o  such a c t i v i t y .  Firms w i l l ,  o f  

course, wish t h a t  none o f  t h e i r  workers a re  success fu l  i n  t h e i r  j o b  search. 

S i m i l a r l y ,  another  way o f  t h i n k i n g  about the  prob lem i s  t h a t  f i r m s  s i g n  

c o n t r a c t s  t h a t  reduce worker m o b i l i t y  i n  o rde r  t o  p a r t i a l l y  i n s u r e  workers 

a g a i n s t  income changes. 

Th is  paper showed why complete insurance t o  l a i d- o f f  workers would n o t  be 

o p t i m a l ,  g i ven  t h e  i n c e n t i v e  c o m p a t i b i l i t y  c o n s t r a i n t s .  A d d i t i o n a l  e m p i r i c a l  

work i s  necessary t o  answer the  ques t i on  o f  whether t h e  amount o f  severance 

payments p r e d i c t e d  by models, such as t he  p resen t  one, occurs i n  the wo r l d .  

One reason the  amount o f  severance payments o f f e r e d  by f i r m s  migh t  n o t  be t h a t  

ex tens i ve ,  i s  because o f  state-mandated unemployment b e n e f i t s .  Theory 

suggests t h a t  t h e  two a re  s u b s t i t u t e s ;  thus,  i nc reases  i n  s ta te- prov ided  

unemployment insurance  should decrease p r i v a t e  severance payment programs. 

Fu tu re  e m p i r i c a l  work can be conducted t o  see if p r i v a t e l y  f i nanced  

unemployment b e n e f i t s  decrease w i t h  increases i n  s ta te- prov ided  unemployment 

insurance.  



Endnotes 

1) For example, B lau (1986) f i n d s  t h a t  f o r  l e s s  e f f o r t ,  employed searchers  

r ece i ve  more j o b  o f f e r s  than unemployed j o b  searchers .  However, due t o  

unobserved d i f f e r e n c e s  between employed and unemployed searchers,  h i s  d a t a  

remains p u r e l y  sugges t i ve .  

2) For example, Lucas has argued: " I n v o l u n t a r y  unemployment i s  n o t  a  f a c t  o r  

a  phenomenon which i s  t he  task  o f  t h e o r i s t s  t o  e x p l a i n .  I t  i s ,  on t he  

con t ra r y ,  a  t h e o r e t i c a l  c o n s t r u c t  which Keynes i n t r oduced  i n  the  hopes i t  

would be h e l p f u l  i n  d i s c o v e r i n g  an exp lana t i on  f o r  a  genuine phenomenon: 

la rge- sca le  f l u c t u a t i o n s  i n  t o t a l  employment." 

3)  The problem i s  a c t u a l l y  the  s o c i a l  p l a n n e r ' s  problem. The " dua l "  p rob lem 

where the  f i r m  maximizes i t s  p r o f i t s  s u b j e c t  t o  an i n d i v i d u a l  r a t i o n a l i t y  

c o n s t r a i n t  f o r  t h e  worker,  does n o t  a f f e c t  t he  r e s u l t s .  

4) To see t h i s ,  compare i i a )  w i t h  iii). Since U 1 ( w ' + s l ( B > >  < U1(B+s l (B) )  

then U1 (w2 )  > U1 (B+s I (B ) )  o r  t h a t  B+s l (e )  > w,(B). 
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